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And photocatalytic activity of the compounds was evaluated from the measurements of decomposition of methylene 
blue and acetaldehyde under black light and fluorescent light irradiations and in dark.  
2.  Experiment  
2-1 Preparation and characterization of compounds 
Stoichiometric ratio of silver oxide (Kanto Chemical, 99.0%) and molybdenum trioxide (Kanto Chemical, 
99.5%) or indium oxide (kanto chemical, 99.9%) and molybdenum trioxide were mixed thoroughly with ethanol in 
an agate mortar. The oxides mixtures with a composition Ag2O-MoO3, Ag2O-2MoO3, Ag2O-4MoO3 and In2O3-
MoO3 were pressed into pellets at 600 kg /cm2. The pellets were then calcined in air at temperatures from 400 C to 
650 C for 20 h. After cooling, the pellets were grounded thoroughly into powder. The powders were pelletized and 
calcined again at the same calcinations temperatures. The resultant powder compounds were then characterized by 
powder x-ray diffraction (XRD), scanning electron microscopy (SEM) and BELSORP Mini porosimeter. Energy 
band gap of Ag2Mo4O13 compound was estimated from the energy-loss spectra of O 1s photoelectrons [12] which 
was obtained by X-ray Photoelectron Spectroscopy (XPS).  
2-2 Measurement of photocatalytic property of compounds 
Photocatalytic performance of the compounds was evaluated from measurements of decomposition of 
methylene blue and acetaldehyde under irradiation of fluorescent light (10W), black light light (10W) and in dark. In 
the Present experiment, black light with emission peak from 355nm to 370nm was used as uv light. For the 
methylene blue decomposition experiment, photocatalyst 0.10g was suspended in 50 mL methylene blue solution 
with 10 mg/dm3 in concentration. The mixture solution of photocatalyst and methylene blue was subjected to the 
experiment at room temperature. The solutions were exposed to fluorescent light and black light for various times 
between 30 min and 2880 min (48 h). And concentration of methylene blue of the solution was measured by the 
absorptiometry after the experiment. In order to elucidate a stability of the compounds for the solution under 
irradiation of fluorescent light and black light, the photocatalysts subjected to the methylene blue decomposition 
experiment for 48 h were examined the methylene blue decomposition experiment and XRD measurement again. 
And for acetaldehyde decomposition experiment, photocatalyst 0.5g was put in pyrex glass container with 1000 cm3 
in volume. After it had exhausted in the container, acetaldehyde was injected into the container with microsyringe so 
that concentration of acetaldehyde became 35ppm. And then air was introduced into the container so as to be 
atmospheric pressure. The container included photocatalyst and acetaldehyde was exposed to black light, fluorescent 
light and in dark condition for various times between 30 min and 2880 min (48 h). After the experiment, 
concentration of acetaldehyde in the container was measured by gas chromatography (SHIMADZU, GC-14B). 
3. Results and Discussion  
3-1 Compounds in the system Ag2O-MoO3 
 
Fig.1, Fig.2 and Fig.3 show XRD patterns and SEM photographs of Ag2MoO4, Ag2Mo2O7 and Ag2Mo4O13 
calcined at 450 C and 500 C, respectively. XRD measurement of the samples with a composition Ag2O-MoO3 and 
Ag2O-2MoO3 calcined at 400 C and 450 C, and Ag2O-4MoO3 calcined at 500C indicated that Ag2MoO4, 
Ag2Mo2O7 and Ag2Mo4O13were synthesized as single phase at 400 C -450 C and 500 C, respectively. SEM 
photographs showed that grain size of Ag2MoO4, Ag2Mo2O7 and Ag2Mo4O13 was approximately 7-9 m, 4-6 m 
and 3-5 m, respectively.  The specific surface area of the compounds was measured by BELSORP Mini 
porosimeter to be 0.1 m2/g, 0.2 m2/g and 0.4 m2/g for the compounds Ag2MoO4, and Ag2Mo2O7 synthesized at 450 
C and Ag2Mo4O13 synthesized at 500 C, respectively. These values were pretty small compared to one of ordinal 
ceramics powder. Fig.4 shows energy-loss O 1s photoelectrons from Ag2Mo4O13 compound obtained by XPS 
measurement. The energy band gap of the Ag2Mo4O13 was estimated from Fig.4 to be 3.0 eV. It is thought that the  
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22 ppm under black light and fluorescent light irradiations, respectively. It is noticed for the compounds Ag2Mo4O13 
and In2(MoO4)3 that decomposition performances of acetaldehyde under black light and fluorescent light make a 
little difference. The same tendency was observed in the methylene blue decomposition experiment. In the present 
study, cocatalyst loading to Ag2Mo4O13 and In2(MoO4)3 was not investigated. In order to improve photocatalytic 
performance, study on cocatalyst loading should be conducted.  
 
4. Conclusion  
Ag2MoO4 and Ag2Mo2O7 showed poor photocatalytic performance under fluorescent light. Ag2Mo4O13 
decomposed methylene blue from 10 mg/dm3 to below 0.01 mg/dm3 under black light and fluorescent light 
irradiations. Ag2Mo4O13 however showed poor performance of acetaldehyde decomposition under black light and 
fluorescent light irradiations. In2(MoO4)3  also showed excellent performance of methylene blue decomposition 
under black light and fluorescent light irradiations. The compound decomposed acetaldehyde from 35 ppm to 19 
ppm and 22 ppm under black light and fluorescent light irradiations, respectively. 
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